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(54) MULTI PRE-WAVELENGTH LIGHT SOURCE AND VARIABLE DISCRETE WAVELENGTH LIGHT 
SOURCE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To output multi-wavelength lights of 
the matching intensity. 

SOLUTION: A wavelength dividing element 10 (for example, a 
waveguide- type wavelength selecting filter) divides the input light 
into a plurality of wavelengths A,1 to X32. Optical amplifiers 14-1 to 
14-32 amplify the outputs of the element 10, respectively, and 
apply the amplified wavelengths to inputs of a wavelength 
multiplexing element 12, respectively. The wavelength multiplexing 
element 12 multiplexes the wavelength of each input. The output of 
the wavelength multiplexing element 12 is applied to a fiber coupler 
16, and the fiber coupler 16 applies the one of its outputs to the 
wavelength dividing element 10. The gain of the optical amplifiers 
14 is made greater by approximately 10dB than the loss of an 
optical loop which is formed by the element 10, the optical 
amplifiers 14, the element 12 and the fiber coupler 16. The outer 
output of the fiber coupler 16 is a wavelength-multiplexed light, 
having a wavelength of AJ to X32. 
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liT-12 (3fcWll2 3tf>3fcBPF2 2) ^bftS&ft 

-Ylf 4 2^1X77^^ ^^74 4^AM5o 

6fttf? f #9 7>rif «B«tfiH«) 4 8^LT«ft^ 
Ri • ttffi • ^>S^-~:y h 4 O'fcAAtS. 77^<-* 

%&M#5 2^A^-T5 D 
[0 0 5 0] • **H • ^fi^-~ ^40, 

7 If 4 2, 77^^^77°7 44, fflifelHSS 4 6 

RXfy'tfyy'f-f 4 8^5)4577^^ • y ^^Xtt^ 
~-7\c£V), B l t*t»« i B«l^ IT ****IB 

*tt7 7^f^ ■^77 P 7 5 0ia^77'l'^' U 
[0 0 5 1 ] KS^Bf • ■ h 4 OTt, 

[0 0 5 2] sl*5 7>f1f 4 2Sr»lt5ri:T*, 77>f^ 

*S * ^S-^-y h 4 OT^^^rgSCfc^. ^(DX^it 
^oVNTx^^^^if 4 8(cj: 9(MK«r#RHi-5. 
9-fif 4 2^J:5<l^ffi^f^$ttT^5i, 

JH*5 2(C^V>T^^COfife(7)^t|5^^^C5^tt^ 
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[0 0 5 3] • • #fi^7 h 4 0 , >K7 

[0054] y ^rt^fB»* s SEiW" 5 ^ > 

y ^ • tr^ • ■=£— k^HjU -tote*. 
«©Rli**«36«^sfcx6-(t;i-*36s, ***«|-ett, *K7 7 

igfE • b 4 o (SS^gtSr^- 1 0 x iSS^S 

2 Rxf fttmmsi 4) &u*7r-f^ -*^7i 

If 4 8&t/<BttnflE#4 6, 5 0i^Htfc5 o 
[0 0 5 5] [D 7 ^^-rHJfiffilTft, BrS»*flF£Wf<B 

77-f/<- y^^oBfa^ttn 

*I * #fi^~ v h 2 0 ftXttflO ^ HI 3 ^^i"HJSfl»J 

[0 0 5 6] bOWttSrKlfci-Sfctt^ 
l/-f ^1 L^V^M ^ A S E (Amp 1 i f i e d 
Spontaneous emi ss ion) 5fcj!S# § 
M£*i5o *38W»cj:ixtf, r(0 J: 5 *#K«A S EJt 30 

[0057] ms <nm&*:WLm-rz>o 6 o « % &s#«t 

T*SP3fc* (Acoustic Optical) 

S6 4i:AAt5o A/OSEWS6 4(Offl*tt«jft»HI 

§56 6»tff*77^f 6 8 ^1X77^^ • * S> 7* 
7 7 0^t^)o 77^^-*7^7 7 0©-*O|ii 

^ttift*^!* • iffff • h 6 OlcA^U 7 7 40 

<-f /« • # yfy 7 0<D&]<DtiijJt>K ^SSASE?fetL 

[0 0 5 8] A/OSEWS 6 4 a, A^ftO&Sgrffirfn 

\ci/y h ITffiM^c lot, iSS^St • £H • ^fi 

«yh60, ffi!&nfi»6 2, A/OSEWS6 4. {I 

77 0^^*577^^' y ^^Srsia-rsjttt, a/ 
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7 7*7 7,0^fc®5tb^ttfcJtfi, ^$Eft<DAS EftM 

[0 0 5 9] A/OSEWS6 4*C*5«t5T*, ^<Dft!l<7) 
fcfcfc:. flttMS#6 2tcJ; 0 A/O^ 

4(OA^)7t^{l®^UlS-t-^o A/OJIBS6 4 

tin • h 6 oT^ffl-&^i:s^rtitt^*>5 

77^f 68^77^^-^7777 0 t 2&g#gf£ • £ 

H8fc*t J: {iiKI^S§5 6 6X^7 7^ 

if 6 8 SrA/OSWSl6 4^77^^^7777 0^ 
^(HKRttSw ir-C, 77-f^-^77 P 7 7 0^btO 

[0 0 6 0] H7lc*-*-|Stt«T?^ IB U 

[0 0 6 1] U9lt *jK*Sr«BiJ^SEI»li- 6*lfi«^> 
IW&WriE^p y^HSr*i"o 8 0(1 jK*^«ill^ 1 0 
i: H*<&««#Bt*-?-. 8 2ti\ j&S#SSi^l 2tlSI 

- h tt, 1 4 m«tO%4l«# 8 4 (8 4-1 

— 8 4- 3 2) ^^LT, ^CS^«^lii L 8 2 

OA*^- McSHBti-Sc i^ft^li^^s 2co«fi^fi 

s^wtsi^ 8 o oa^j t comte m 3 \^7jk-tmMm 

td*5tt55tB PF 2 2 ^[H|^(7)^:B P F$riS:tt6.o 
[0 0 6 2] ^»*7t^-^cD^^^9 ffl 

fcSrLttV^O-C, 77^^^77 P 7l6MUt 
5 7 7-Y^ • 7t7 y^7l48Ht bivr#v\ -^(D{-t^9 

5tiS*IIS8 4- 1 — 8 4-3 2 0!>#fcH2j«:5MK1-S 
77^^'^77°7 8 6 (86-1—86-3 2) 
*t* 0 77^^'*77 P 78 6-l-8 6-3 2|: < t9 
a9ffl*nfc*tt, #HfBSCW»8 8 (8 8- 1 -8 8- 
3 2) teHWa^itS. ^«USEW»8 8 (8 8- 1-8 8 
-3 2) fctt. fflSiJ08EW«## l-# 3 2 3&5H3jP*iX 
TV^6 0 ft«|SXmg!8 8- 1— 8 8- 3 2<D\tillJtte., 
K«#fim^9 OtcRlAD^ti^o KftMIT-9 0ft 
»*#fi^-=?-8 2 fc^<Rli:*^fett5 D 
[ 0 0 6 3] ifi*^«t5R^ 8 0 . m^mm^ 8 2 % * 
8 4. 77^^'^77 P 786 W:flHift»»aT?fc 

0, ftif"H§§8 4^U^K*^fi^- : f8 2^^^^>/U-7 P 

^rt^. H7fc*1"ltl6«OJ:5^^ *77>ff4 2, d 
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[0 0 6 4] jKft^BI*^- 8 0 £ SS^fi^^- 82^ 

fc5 Q 10 
[0 0 6 5] 0 9(c:^-rjlJ£^J^»j^SrtftP^i-^ o S?^ 

&mm* 8 0 , Tttgifi^g 8 4 ^t/K*#fi^T- 8 2^b 
S-T^^-Sfi^s 77>f^'*^78 6-l-86- 

3 2»ciOflau^»9mSix. *HfHCP»8 8- 1 — 8 

8-3 2^EPJP^n5„ *HB8Effl»8 8-1 — 88-3 
2 14, ^^JtSr-ttt-fixXniW** l—# 3 2K<fc t> 
aEWi-So ^1-4 9, #tt*«:BiJ* ofcJHf »# l ~- 
# 3 2 In J:9CTLft3t«r#6- i:#T?*5. 20 
l!f ^- 9 0 «^«H5^PS 88-1-88-32 (DttiMt* 

*uc4<9, jtiR^eiSftf^-ceaswRSrfi 1 ***. 

[0 0 6 6] ^5#fi^T- 9 0 (4, mt^SBSEWB 8 8 
-1 — 88-32 C0ttS*5tSr-S*K -*ttf<t < , iSS^ 
fiH^ 8 2 t [5] C«*#mtt«*:»OiC&»tt*V\ 

[0 0 6 7] — 3e*ftBBIH^#*^>jK*©rt<0. flESco 

4 5 ^*3E^tttf ±v\ gp*>, JtlitlS 14-1-14 30 
- 3 2<Dtti£ik, Rfi#SSfT-i 2(DAJi^- hk<nm 

9 2 (9 2- 1 — 9 2 - 3 2) SrlfA"*" 
5 0 *^>fyf-92-l~92-32 ^rtOftt^*^ 

1 6^bS9 ffi*ix5o 0Ux.fi. 92 

U 77^f^ • Xy?? 1 6*»feBi9ttl*nS. ft*^ 
7^92-1-92-32^ 1 O^JCtyCt^l^ 
T\ 10 (WSfiMif 12) CD&S 40 

WHO 2«^«*Pa«(0*i6*jfeS:»s r. k fc-C# Z> 0 

[0068] mi ^^i-mmm^^w lach 3 i^-rn 

3tB P F 2 2 ^^ftB P FSrf&ltSo 

[0069] [iio tc^-r^jE^jic^ttfi. m^mm 

[0 0 7 0] H 1 0 ±.5 fc2E3EH EI 50 
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7, H8at/i2i9«c*i-#itJ6«^feaffl-e#5wt(4 

[0 0 7 1] Bun «*W**-««o»«TTfc# 

antitai-sjjiiswomiswrii^oy^oasr^i-. 11 

0 .1 0..t.ll«_O«E*^«L* : f, .1 1 2 14 
K*^*^l 2 £l3*Ott*#**-T--Cfc5. 114 

(4, KS^ii^i 1 oo«» (**w-ett3 2®) o 

ttl^*- h W 1 oSIRtS 3 2X1 OJfc^-i' ^f, 1 

1 6 7f"114 ^ldti^^5:tiftili-5 3tt«*l§?, 
1 1 814, 3fe*l«»l 1 6<D&jd&^ SS^Iifl l 
2tf>1«& 3 2 fl) ^A*^- M£SJ3tM. 
51X3 2(D%^4 y^-ChZ> 0 

[0 0 7 2] Tfc^-Y 7^114, 118 ttia C^^^f 

ft^yflU, 1 1 8 tt-t*L«V 1 

i o©M(:oui*#- hsi/^ft^a^i i 2<Dmm. 

[0 0 7 3] 3tti*S^ 1 1 6 f4, SEfi^flf m^- not* 
1 - X 3 2<7>{sjix^loSriii|Bi"SO 
T\ iSiH^«f4, SSA 1-^ 3 2Sr^^-T#TV^ti 
14*4 V\, F SR£>Fp1SIt4£C&V\, 

[0 0 7.4] HI l»-*i-*JS«0»f^*:IJlWi-S. 
*^gt^-^l 1 0-e»WI*tt*:jft«X 1 1-* 3 2(7) 

rt, XMyfu 4t«R*ixfc«***it««i i 

6^4 t 9tgft'I$tL5o 3t*i«#i 1 6 (Dtiijjl*^ 

1 1 8^4 «9^S#fi^^Fl 1 2CD, yt^^f y 9 ? 1 
1 4^±9iBR*ttfc««^l!t*^l 1 0<Z>ttJ2j#— b 
tl^CStOA*^ MciA^r*"*. Sot, Sfi^fi 
Si-^l 1 2 14, 3t*|i|B«l l 6ldJ:0i««*n*:*Srttl 
^l*— h^?>77^^ • ^ ^"T 9 ^ 1 2 0{ctB^fi-^ o ^ 
7^^ J^7l 1 2(4, «ft#MfS^l 1 2^ 
#S:2#»U — ^SriK^llt*^! 1 0(C«»U 

[0 0 7 5l-ifeft»Bt*^-i 1 0, 3t^-f y^l 14, 

**iiH»i 1 6, ^^-r v^-i is, $i^mm^i i 

2, Stf7 7^^ ■ # '^7 120^^^577^^' 
y V^T% Tfe^-T yf 114, 118 ^il^R^tL/'c 

[0076] El 1 2 14, HU 1 tSt3l*«Olil*<OiS 
*^*0— «Sr*i- 0 111 2Tlt i 
ifcS^BtS!^ 1 1 0 otH^?^- h # i ^I/KS^fi^T- 
1 1 2(7}A^- h # i tfZtl^tiyt*^ 7fll4, 
1 1 8lC4«9®W$nT^^ 0 Hi 2T\ ^VnH^T^ 

[0 0 7 7] iss^m*^ 1 1 0 0*-C+»*jft*»« 
tt«r»fc*fe*t6»*»2:tt, K^^a^^-l 1 2, 
T3t^^ 7^1 18 tM< T 4V\ 

[ 0 0 7 8] H 1 3(4, Ko y 9 • ^^U^^t 

wosiitwoaiiewjai^oy^HSrsi-o ^<^^*«-c 
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[0079] 13 0lt Ell COftft^Sf 1 0 s 3ttS 
1 4XVK*#«* i F- 1" 2 , 11 0--O«*»KiH-T- 
10, 3te*H»l 4- 1 — 1 4-3 2, ^^f-yf 9 2 
-1 — 92-32 Xtf j£S#£8f ^ 1 2 , XI*. mil 

1 0, 3t>W s/^l 14, 3t*t«ai 

1 6 N ft*^ 1 1 SRXf^^mm^ 1 1 2ti*hte 
• **K ■ ^frxny h-CfcSo • * 

*I • = y M2 0^\ il O&g^JIt^ 1 0 s 

#«ft#3ei/-«L, si i o (D^^mm^ i 

0, MB14-1-14-32, ^-<7f9 2- 
1-9 2 - 3 2AXf$L-&&n.m*l 2}&>feft£»g\ X 
It H3 1 10&ft#tt*^i 1 0, 3fc*>f ^114, 
3t*>«Sl 1 6, 8SL^ft#a^T-l 
1 2^b^54§^J-f2, IR^fttfclXlia»^»« s 

[0 0 8 0] 134 • JtH • #fi^~ y h CO 

SB§ N 1 3 6 tt«ftKiRffi*3EBB« 1 3 4 0!UMS: 2 
»«U — *Srjftft»llt ■ ttfff • M 3 0(- 

[0 0 8 1 ] jfcft^SS • H« • tt 
134, 7^'*^713 

m& n , Tfeil^r ctLfctf, S^Jl®^ f o = c / 
(nL) 0SE*fflF0ja«»0jEiE««E«:. 

[0 0 8 2] CO± 5*JfflJK**m-<t 9. 
JflM • y M 3 0 , «»®iKS3t3EW« 1 3 4 

M77^^ • # 3/^5 1 3 6^?)*577^^- l>> 

[0 0 8 3]**tli, y>^ftLXtfSISI)fflSf*n 
h l 3 0rtT#jft*OSia3tB«S:WSi"SiKlf^fc 



10 ) ttR?l 0-93164 

18 

KiRS%&m« (fttrflttlllS) Hi 1 

[0 0 8 4] HI 1 3 ^^i-mfe^jT-bBffM^iSS^W^ 
ro»«3&syv— 5 <o Sr BSjhi" 5 &!S# fo S \c tt , 

EI3^*i-|feJ6Wfc*5tt5JtBPF 2 2 ^i^TtBP 
10 Ft, iSttfSr, 0«;lH^ i£S#PS • tttff ■ 

7 M 3 OOtH^tJtSCWSl 3 4 fc<0|IIWf^R«t5o 

[0085] in i osvia i i una* L^jfis^^jtas 

-To 

[ 0 0 8 6] Ell 4M:fc5V^ 1.40(1 HI 1 OXtfH 

i i ^H*LfcSi*pr3E3tas-e*>0, 

20 Iitltio< 0 K*^^^0i^7t^^>^7t^ p £ 

Lt**#^- ifitWSl 4 2\^m\\£tl>Z>o ffc£u A 
.^]fi3tXstt, 7tf-^r^l/-^14 4(7)SfA^A 
£}-t&o yt-V—*^ 1 4 4tt, ^T-ACDA^Tt^ 

S^^T-fcSo 3t* — ^ 1 4 4(75SB-T-BOffl 
^J* (SEW* A s) 1 4 2©;# 

[0 0 8 7] U-if if #s§§ 1 4 2 rtt^V^ A. 

%Xptt.. l 4 4 0^^-BtCA^I b, 

«^C^e>ttJ**JxS. ^al/-^ 1 4 4 COST- 

c^5>a**tb5*tt, a^^p^a. s ^^>y%x p 

[0 0 8 8] ^W&mm Ufc»«jft*RTSE*« 140 
140i LT, 

v b!7 - ^ T*fFS £ tit v ^{pJtLTi^KS iSffiSKffl 
50 y9 L »fP'tSiW*Cjft*4raiR-"C#*^T?. fc* 
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[oo-89] »«»fc»«i::ia, r cotetc 4 fti&g-ft • 

■ SftT2 3 3 7 9 6t) tcM7£ft5««9%XH4H*fc 
[0 0 9 0] 

[0 0 9 1] *yu-^©«0fl«tt»**tt©«ift*C*: 
[0 0 9 2] ttJtjHBSftfcRItt (»* t< tt#*W 

[0093] **wfcj:^ars iFatefc 

[0 0 9 4] %JV—-rft\Z$L&i/7 Y^fk^Wtrth^ t 

[0 0 9 5] A**^feBfft**«r»Wtt*-»KL^ 3t 

*»«/Ji«*oM©rto l 1 1 5 - i: # 

Wh. (H1RW*«[«:o«*o l otiRtt 

[BiB^IIWftRn] 

[ID 2] ^ItlfiW^ftiWtt-CfcS. 

[@4] &*#8tPSf^l OXtfftft^lX^l 2 £ b 40 
TAWGOTU 3t*tM!»l 4<D*t«##l*Jte:*:a>A 
WGCD 2OC0F S R3&^*tb5»-&^jStJKia-e*>So 

[0 5 ] XttttAOtt^fifUT^S. 

[12 6] 2o(D3ttf*S^l 4 - 1 , 14-2^Jg}$27t 

[H8] *^ia5MSAS E JtJROHjtefl»J^« 

e**^p * *b-c*>*. 

LB 9 ] #ttft«rfflBiJ^KMi-%Xlfe9J^«lHIA^.50 
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[0 i 0 ] ■ • — 3e«*MP»o#»^iK*<orto, ftt^ 

[niu i»*wtt*-*«fc.mA+sifi*^K*« 
mi 2} mil \z.^m&m<n\titi<D&^^mx* 

[013] Koy* • >^/^^3tWOlllftW 

[114] II OMi 1 1 ^B*Ufcjfi*pI3E*ilS 
#^^*«fc+5««*llUK«0«*«ric^o ;y ^0Tr 

[0 15] ajfe^^ttiJtlROWlMSric^ciy^B-e 

[016] 015 \c^m&ffl<Dm±mxfrz>o 

[«F*ORH] 
1 0 : 

1 2 : ^S^S^T- 

14 (14-1-14-32) : 
16 :77-f^^ 3> "7*9 

2 o : tt«^K • 4MB • s> h 

2 2 :3t^yK^.7^f;l/* OtBPF) 

2 4 : 7y< ■ tf y7°J 

3 0- 1, 3 0- 2:*7-fyi/-^ 
32-1, 32-2: x/l/b'^A • K— ^Tfc 7 T 
34-1, 34-2 : SS^fiJ^fi (WDM) i3 
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Optical) 



6 6 

6 8 : 7^77^f If 

7 0 : 77 / f^*^ V?7 

8 0 : «*»K*T- 

8 2 : fci^ftSH*- 
84 (84-1 — 84-32) 
86 (86-1 — 86-32) 
88 (88-1 — 88-32) 

9 0 : $ES#fi?ST- 

9 2.. (9 2 - 1 -9 2 - 3 2) : 3t*>f S> ^ 



77-f^*^'7 7 P 7 
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11-0: fc&ftWtm* 

112: iSS^lI^" 

114:32X1 y=f- 

116: ftittigSS 

118: 3t^-< 5/^ 

120 :77^f^'* 5/^7 

13 0: • 4I« ' h 

13 4: ««KHXM3t«SHS 
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